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Proposal  for  substituting  the  field  check  of  photogmametri- 
eally  prepared  topographic  maps  of  Is  10,000  scale  with  a  photo- 
grammotric  method  using  the  STD-2  Drobysev  topographic  stereometer. 

I*  ^f  ^Atempoyajy  method  of  checking  topographic  mans  prepared  by 
the  phetogr&miaefrrie  method. 

Topogr«phic"iaps  on  a  It  10,000  and  It  5,000  scale,  prepared 
by  the  photogrammetrlc  method,  ere  currently  inspected  in  the  CSSR 
at  the  time  of  th®  topographic  field  check.  The  accuracy  of  photo- 
gratometrically  dstemiaed  topography  by  and  large  satisfies  the 
prescribed  criteria.  As  a  result,  it  is  mainly  the  evaluated  relief 
which  is  the  subject  of  topographic  checking. 

Ideally  it  is  assumed  that  the  quality  of  all  photogramaebric 
evaluations  done  heretofore  and  the  increasing  experience  of  the 
evaluators  will  make  it  possible  to  carry  out  the  cheeking  of  photo- 
grammetric  evaluations  rather  in  the  form  of  spot  checks  than  bv 
the  method  and  to  the  extent  employed  to-date. 

The  contemporary  method  of  topographic  field  checking  consider¬ 
ably  lengthens  the  manufacturing  cycle  of  a  map  and  considerably 
reduces  the  economic  efficiency  of  the  photogrammetric  method.  For 
that  reason,  the  Central  Administration  for  Geodeties  and  Cartography 
announced  that  the  problem  of  checking  photograametricaliy  prepared 
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topographic  saps  is  the  number  on®  task  for  1957-56  for  improvers  and 
investors  in  the  field  of  geodaties  and  cartography. 

;  II*  Proposal  for  a  new  Method  of  Checking  Photogramaetrlc  Helief 
Determinations .  ' 

niT1  i_  xt  Was  suggested  to  th®  author  of  this  article  that  ha  solve 
the  problem  by  making  a  comparison  of  the  elevations  of  a  larger 
number  of  points  which  were  determined  on  universal  machines  by 
both  the  geodetic  and  photogrammetrie  methods* 

A  second  independent  photogrammetric  relief  determination  of 
:  .the  nap  sheets,  or  else  an  independent  photogrametrie  elevation  of 
a  larger  number  of  conveniently  located  points  on  photographic 
picture  pairs  could  be  a  sufficient 'cheek  on  photogrammetrlc  deter¬ 
minations.  th®  photogrammeirtc  method  of  checking  would  be  faster 
and  more  economical  than  the  heretofore  employed  method  of  topo¬ 
graphic  field  checks*  However,  the  extent  of  the  planned  assignments 
for  the  £ available^/  universal  machines  does  not  allow  their  employ¬ 
ment  for  systematic  checking. 

I  suppose  that  for  this  work  one  could  use  topographic  stereo- 
meters  which,  as  far  as  they  are  employed  in  pfaotograrametrie  oper¬ 
ations,  are  not  fully  utilised,  topographic  at areometers  serve  in 
the  differentiation  method  for  determining  elevations  on  picture 
pairs,  i.e.#  for  preparihi,  that  part  of  a  topographic  map  which  is 
the  prime  object  of  checking  following  the  photogrammet rie  deter¬ 
mination  of  topographic  maps. 

The  proposal  for  using  topographic  stereometers  for  checking 
a  photograasaet  rically  evaluated  relief  is  based  on  the  following 
. facts  of  assumptions: 

1*  In  th®  Soviet  Union  where  the  accuracy  criteria  for 
representing  relief  on  topographic  maps  of  1:  10,000  scale  are 
basically  the  same  as  in  the  CSSR,  the  majority  of  mapping  work 
utilises  th®  differentiation  method,  in  which  relief  evaluation  is 
carried  out  on  topographic  stereomsters. 

2.  K.  A.  Sokolova- via.  (1)  page  12  -  states  that  the  median 

error  for  relief  evaluation  on  a  topographic  stereometer  made  from 
a  picture  pair  with  a  camera  of  flxed^p  s  210  as  is  *  0.03  ram  on 
the  horizontal  p&ralax  and  with  constant  $*  =  100  ram  it  Is  *  0.04  mm. 
The  author  further  states  on  page  34  of  the  same  treatise  on  the 
subject  of  analyzing  the  accuracy  of  point-by-point  relief  deter¬ 
mination  on  a  stereometer  and  stereo- planigraph,  that  when  using 
pictures  on  a  1:7,500  scale  mad®  with  a  camera  of  fixed  f  *  210  ram, 
the  elevations  of  th®  individual  points  on  the  topographic  stereo- 
meter  were  determined  with  a  median  error  of  “  *  0*017  mm. 

3.  Even  if  the  accuracy  of  evaluations  on  universal  machines 
is  greater  than  on  topographic  stsreometers,  it  is  possible  (on  the 
actual  basis  of  height,  determination  of  individual  points  on  a 
stereometer  with  a  median  error  of-mf^  *  0,025  mm)  to  verify  on 

a  topographic  steraometer  of  the  proper  accuracy  whether  the  relief 
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evaluated  on  universal  machines  is  in  line  with  the  accuracy  crit¬ 
erion  for  elevation  reproduction. 

When  using  shots  on  a  1*14,000  scale  made  with  a  camera  vdth 
fixed  f  *  210  mm,  the  median  horizontal  paralax  error  T 

0*025  b®  corresponds  to  a  median  relief  error  of  %  •  0.95  m. 

This  value  is  smaller  than  1/2  of  the  allowable  deviation  A  /  delta \j 
s  I  2,0  m  for  a  terrain  slope  of  5%  and  up. 

For  pictures  on  a  1:13,000  scale,  made  with  a  camera  having 
fixed  f  *  115  mm,  the  central  relief  error  in  the  horizontal  paralax 
of^vAjp  s  X  0.025  mm.  corresponds  to  a  median  elevation  error  of 
njj  =  x  0,?2  uu  this  value  is  smaller  than  one  half  of  the  allowable 
deviation  A:  1 1*5  m  for  a  terrain  slope  as  low  as  0  to  5$. 

4.  After  evaluation  on  a  universal  machine,  it  Is  comparativ¬ 
ely  easy  to  determine  from  the  evaluation  record  of  picture  pairs 
the  necessary  elements  for  evaluation  on  a  at. areometer,  which  when 
done  by  the  well-known  differentiation  method  is  quite  expensive  in 
terms  of  the  time  needed.  ■ 

For  evaluation  on  a  stereometer,  it  is  necessary  to  know  the 
lengthwise  elope  angles^ and  ,  the  difference  of  the  cross¬ 
wise  slope  angles  of  the  shots  A  w,  the  height  of  the  airplane  above 
Hv,  the  base  point  for  relief  evaluation,  and  the  photographic  base 
on  the  scale  corresponding  to  the  height  of  flight  Hv. 

a)  The  lengthwise  slopes  <8p  and  differences  of  the  crosswise 
inclinations  A  W  have  to  be  known  according  to  (2)  page  155  with  the 
accuracy  indicated  in  fable  1. 


The  mutual  angles  of  inclination  A  9?  andAw  after  orientation  of 
.  picture  pairs,  on  universal' machines  of  the  first  order  are  determined 
with  a  median  error  of  approximately  t  21, 

When  calculating  the  elements  for  evaluation  on  a 

stereoiaeter  one  must  taka  into  consideration  the  different  meanings 
of  counting  the  degrees  of  lengthwise  and  crosswise  inclinations  on 
a  2e.les  stereo-planigrapfe  and  a  Wilde  autograph* 

If  for  the  evaluation  a  Zeiss  stereo  planigraph  was  used,  then 
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•\  .•  ,  .  :i  ■'  r .  3488  .  .  ./ 

■  #aa  So  “  («i*  — •  ®i)  .  1  . 

: -Mi®?,  evaluation  .on  a  Wilde  autograph 
V^'C  <*.;343&  v  •.,•  •  ..'I '  r.S49»  1  ” 

*,f  “  ~~ Fi) *Co«*  X7M68 

:  ghera  B  *  100  zas  and  r  **  86  m« 


>  ■ :  •  »  where  d  -  100  sa® 

and  r  ~  86  a*®.  . 

The  values  p  endear®  calculated  from  the  relative  length- 
vise  and  crosswise  inclinations  of  th®  pictures*  The  record  of  how 
the  relative  and  absolute  orientation  was  carried  out  mat  therefore 
be  treated  with  such  attention  that,  especially  after  evaluation  ©a 
a  Zeiss  stereo  pl&ntgraph,  the  actual  lengthwise  relative  inclination 
of  the  pictures  is  taken  into  the  calculation  of  value  ^  . 

Checking  the  setting  of  angle  jS  on  a  tqitograjabie slereometer 
can  be  done  only  if  in’ the  picture  pair  a  eonfcral  elevation  point 
is  determined. 

b)  For  evaluation  on  a  topographic  stereomster, '  the  allowable 
photographic  altitude  deviation  dH  must  not,  according  to  (2)  page 
182,  exceed  the  value  given  by  sample  equation 


where  dh  denotes  the  allowable  deviation  of  elevation  determination. 

For  ..the  picture  scales  under  consideration,  and  on  the  assump¬ 
tion  that  dh  should  be  set  at  a  median  error  of  T  0*5  a,  it  is  nec¬ 
essary  to  know  the  altitude  of  the  airplane  with  th®  accuracy  shown 

in  Table  2. 


After  carrying  out  the  absolute  orientation  on  a  universal  machine 
of  th®  first  order,  the  height  of  the  flight  is  determined  to  approx- 
'  imaiely  0.3  G/OG  H.  The  altitude  of  tbs  flight  above  sea  level  for 
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the  left  picture  Hqx,  and  the  flight  altitude  above  aero  for  the  right 
picture  Hyp  is  determined  from  values  on  a  Z  column.  This  is  don* 
for  th#  left  main  point  agj,  for  the  right  main  point  tgp  and  f or 
the  app^en&nt  elevations  above  sea  level  hgL  and  hgp  according  to 
sample  equations 


iiif 


m 


M 


"'Wflk  ' -'U:  ■  '1 


where  »•  signifies  the  seale  number  of  the  model.  The  elevation  of. 
the  flight  above  the  point  of  departure  for  evaluating  the  left 
picture  is  determined  according  to  %j,  *  HqL  -  tay  and  similarly  for 
the  right  picture  B^p  *  Hpp  -  by.  * 

c)  The  allowable  deviation  for  determining  the  basic  scale  for 
photographing  the  point  of  departure  by#  again  mat  not,  according 
(2)  page  194,  exceed  the  value  given  by  sample  equation 


m;Mw 

;v  ■*  ' 

Tjf<*Ar 

.  i:  ..-1- 
•  ■.  \  ; 

i.e.,  if  b„  *  ?2  asm  and  Asf  0.5  at  forvi’*  50  m,  the  value  of  ^ 

£  0»?0  on.  ■  -  •' 

After  carrying  out  the  absolute  orientation  on  a  universal 
machine  of  the  first  order,  the  distance  of  the  main  points  b*  in 
the  evaluating  scale  must  be  given  with  an  accuracy  of  approximately 
+  0.2  am.  From  the  measured  distance  of  the  main  points  b*  on  the 
tracing  of  the  relief  points  on  map  scale  It  M,  the  base  line  for 
photographing  b  after  evaluation  on  a  Zeiss  sfcsreo-planigraph  is 
determined  by  the  sample  equation 

.  .  ®ot.+Morr^v'..  \  Hf  ^ 

•••  r'-1'"  -t:  * ~h&  9  &m:w  :  ,:  i 


|  and  after  determination  on  the  Wilds  autograph  according  to  sample 
i  equation  ■ ■ 

*  “  ^  ~~  _ ; _ / 


miU^NUU^.. 


For  evaluation  on  a  stereometer,  it  is,  however,  necessary  to 
knew  the  basic  photographic  seale  corresponding  to  the  height  of  the 
flight  above  the  point  of  departure.  For  evaluation  on  the  right 
picture,  this  is  given  by  the  sample  equation 

\  b«.  =  b,  f  M 

m 

and  for  evaluation  on  the  left  picture 

■  ,  ;  ?  ...  •;  •  -  V 

For  correctly  determining  the  necessary  elements  for  stereo¬ 
metric  evaluations  from  the  operational  records  of  the  relative 
and  absolute  orientation  on  universal  machines,  it  is  basic  to  know 
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th@  ser©  values  of  th©  Individual  scales  on  the  universal  machines 
•  as  well  as  on  the  atereometer. 

|  III.  Proposed  Working  Procedure  for  the  -  Use  Stereo^ 

;  meter  fop  Cheeking  a  Photogrammetrlealiy  Determined  Relief,.,^ 

:  When  using  a  topographic  stereoaeter  for  checking  relief  dot-  ; 

ermlnations,  the  procedure  is  aa  follows! 

;  ;  1)  Check  the  settings  of  sere  values  of  all  scales  on  univer- 

|  sal  machines  and  stereomet era. 

2)  IShen  «ak3.ng  stereoscopic  examinations  and  before  evalu¬ 
ation  on  universal  machines,  mark  bn  the  positive  copy  of  every 
picture  pair  on  survey  paper  a  number  of  points  which  in  essence 
would  determine  the  skeleton  of  the  terrain.  If  possible,  select 
such  points  for  the  territorial  skeleton  as  would  be  the  object  of 
positional  evaluation  on  th®  universal  machine. 

3)  After  carrying  out  the  relative  and  absolute  orientation, 
enter  in  the  evaluations!  record  the  values  of  all  scales.  From 
these  values  and  from  the  values  obtained  after  evaluation  on  the 
universal  machine,  calculate  the  necessary  elements  for  evaluation 
on  a  stereometer.. 

4)  After  evaluation  of  the  ieohypses  on  the  universal  machine, 
determine  the  elevations,  of  th©  marking  points  on  the  terrain  skel¬ 
eton  and,  unless  these  are  the  object  of  positional  evaluation,  mark 
also  their  position  on  the  transparency  of  the  elevation  points. 

5)  From  the  given  orientation  points  and  necessary  elements 
determined  from  the  universal  machine  evaluations,  determine  oh  the 
topographic  stereometer  the  elevations  of  the  terrain  skeleton 
points  which  were  marked  out  on  th®  pictures  as  under  point  2)  above. 

6)  Compare  the  elevation  points  determined  from  the  measure¬ 
ment  of  th®  individual  point®  on  the  gfcereaaeter  with  the'  points 
determined  on  the  universal,  machine,  or  with  the  values  determined 
by  interpolation  of  th®  isohypses. 

7}  If  th®  comparative  results  do  not  exceed  the  allowable 
deviations  for  altitude  representation  on  topographic  maps  of 
scale  Is  10,000*  assume  the  altitude  evaluation  to  be  suitable.  In 
eases  of  large  differences,  after  exchange  of  pictures  in  th®  stereo- 
aetar  carriers  and  after  using  another  orientation  point  as  s  point 
of  departure  from  the  evaluation,  repeat  the  evaluation  oh  the  stereo- 
meter  and,  according  to  the  result,  decide  whether  it  is  necessary  to 
check  one®  more  the "evaluation  of  th®  picture  pair  on  a  universal 
machine. 

B)  In  eases  wiser®  a  repeated  ©valuation  on  a  universal  machine 
was  necessary,  comparison  of  results  from,  th®  first  universal  machine 
•valuation  with  the  evaluation  results  on  the  topographic  at areometer 
will  make  It  possible  to  decide  which  evaluation  is  correct.  It  is 
likely  that  only  occasional  and  unimportant  instances  will  occur 
which  would  make  it  necessary  to  undertake  a  field  check. 
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1  IV*  Assumed  Idva staves  of  Checking  with  a  Topo£ya^ie,.Steg«M#AgjL  '  - 
|  l)' '  The  suggested  method  of  phot ogrammet pie  cheddng  anticipates 

|  the  use  of  machines  which  are  available  and  ape  not  being  need  fop  . 
the  fttlfilla^nb  of  planned  tasks.  •  ..  ■; 

•  '  2)  To  carry  out  the  suggested  photogramast pic  check  of  a  map-  : 

|  sheet  of  a  fop®st~fp@e  territory,  only  about  one  half  to  one  quarter  j 

!  ;ef  the  necessary  norm  hours  for  phbtograamsfcrie  evaluation  are  nec-  ,  j 
|  essary.  This  would  afford  a:  considerable  tins  saving  as  compared  ’  ! 

I  with  the  tine  needed  by  the  currently  used  method  of  cheeking*  ;  | 

I  3)  On  the  basis  of  statistical  data  concerning  the  quality  j 

!  of  the  evaluation  of  a  large  number -of  picture  pairs,  it  would  be 
i  possible  to  weigh  the  necessity  and.  extent  of  checking  photogramet-  \ 

|  rie  detendnations*  It  would  also  be  possible  to  determine  object- 
i  iveiy  the  qualitative  rank  of  the  individual  evaluator a,  which  would  .( 

•  increase  their  desire  to  do.  highest  quality  work  on  each  picture  f 

i  pair.  -  "J  ■ 

\  4)  To  dstemihe  the  elevations  of  individual  points  bn  topo- 

•;  graphic  stereometera,  it  would  be  necessary  to  train  within  1  to  2  j 
months  new  workers  which  would  be  better  suited  for  work  with 
i  universal  machines.  ■■■■■■'  ■*<\ 

I.  V#  Beamlta  of  the  Practical  Ferifleation  of  the  Proposed  Method.  '  /  f 
j  •  ■  The  proposal  to  use  the  Drohysov  topographic  stereeaeter 
STD-2  for  checking  photograametrically  determined  relief  on  a 
i  Is  10,000  scale  map  was  accepted  by  the  contest'  jury  of  the  US® 
j  /*lstredni  Spmva  Oeodeai®  a  K&rtogr&fi*  —  Central  Administration  \ 
i  for  Gaodetics  and  Cartography^/  «»  «  solution  to  study  task  number  1  : 
i  announced  as  a  contest  among  improve  re  and  inventors  for  the  year 
I  1957-5&.  It  was  handed  over  to  the  Geodetic  and  Topographic  Institute 
j  of  Prague  for  verification.  ;  \ 

j  Engineer  J.  Sima  was  entrusted  with  carrying  out  the  tost.  He  i 

j  used  the  suggested  method  on  two  1%  10,000  scale  saps,  evaluated  on  1 
;  universal  machines  .from  photos  of 'an  approximate  scale  of  1:  14,000. ■  \ 
i  The  pictures  for  on©  of  the  map  sheets  were  made  on  a  camera  with 
fixed  f  *  210  mm  and  for  the  second  map  sheet  with  a  camera  with  ] 

i  fixed  f  a  115  rn*  ■■ .  .  ,;j 

'  For  evaluation,  copies  of  the  flight  picture  were  used  on  ;  ]' 
:  photographic  survey  paper.  Within  the  space  of  the  map  sheet  for 
|  which  pictures  of  the  f  «*  210  m  camera  were  used,  7  picture  pairs 
i  were  cheeked*  On  the  map  sheet  evaluated  on  the  Hide  Aj  autograph 
I  from  pictures  with  the  f  *  115  mm  camera,  11  picture  pairs  were  .  j 
i  cheeked,  thereby  30  to  40  control  points  were  marked  on  the  surface  j 
i  of  each  picture  pair.  la  the  report  which  was  submitted  for  judging  j 
;  to  the  technological  department  of  USGR  and  to  the  technical  Inspec¬ 
tion  department,  cf  US®  the  elevations  marked  on  the  topographic 
stereoaster  were  cdnpa red  with  the  elevations  determined  on  the 
.  Zeiss  stereopl&nigr&ph  and  on  the  Wilde  A 5  autograph.  The  latter 
ware  assumed  to  be  correct* 
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:  Hm  department  of  CSCE.,  the*  technical  '  •! 

Srfcsaeat  of  .OS#:  aM  the  tested  oa.l  inspection  dspart^ont  of  S®  • 
©doticky  a  fopagraf: i«ky .  Bsiav.  Geodetic  and  IVpograjMo  ':  .‘.M 

itute J  cheeked  the  .elevations  of .  93  point®  within  tfi® .  space  of 
j  5  piebttca  pairs  of  id®  mp.  aheet  which,  was  -mad©  up  from  pictures 
|  ©a  the  ssfeeto-oseasra  wjtidi.  fixed  f  «.210  w».  It  also  cheeked,' th® 

!  felewaiions  of  -171  points'  within  the  space  'of  7  picture  pairs  on  the  . ' . 
|  mp  shoot  which'  was  sas&a  with  e  camera  with  a  fixed  f  *  115  ©».  For  i 
5  of  the  12  daocked  pioture  pairs jj the  centra}., control  poiist  me  '.,/":'T 
j  measured.  7  picture  pairs, were  evaluated  fiea  ©cly  4  control  points,  j 
.  the  7ach®«8@tri eally.  measured  olerations  war®  compared  with  ..values'  ! 
determined  on  universal  machines,  :,ns.  well;  as.  ©n  a  topographic  star*©-  j 
[  Bsclar,  so"  that  the  effoctiweistas  of  ,  checking',  with  a  .gierccmster  .  J 
l  could  . fee  bettor  and  mere  reliably  fudged. .  .  ,  { 

[ .  The  review  results  'of  the  OS®  technical  ..inspection  did  mt  •  .  j 
j  fully  eonfim  the  preirleaely  assumed  accuracy  of  .determining  alt-  ■  ..  ■] 

!  itudaa  with  «  topographic  ^ereefeeier..  It  was  th®  ©pinion  of  th®  '  j 
j-  technical  inspection  team  that,  the  reason,  for  this  may  tew©.., resided  "  j 
j  ia  the  lack  of  experience  with  evaluations  on  a  topogsujpfaii  stereo-  ■  j 
1  meter.  : 

In  the  caa®  of  the  -feietur®®  sad®  with  the  f  s;  210  sm  camera  it;,  j 
i  was  Judged  tfeatlth#  'iriereowster  could.  £*©bftbly  only'  feo  need  for  '  '  j 
|  finding  occasional. gross  mistakes  , la  the  dotoyaioatioraa.  It  was  '  j 
!,  ieeo®end@d 'that  further  tests  for  wcrifjdng  the  ■ttsefulnfess  of  the  /  j 
|  proposed  (solution,  include  comparisons  of.  the  elevations  of  points  ■ 
j  interpolated  from  the  relief  by  means  of  th©  universal.  method, .  while,  j 
■j  the  altitudes  .are  determined  tacheoasetrieally  oh  a  sterewtor.  ."  j 
,|  j  In  the  ©a so  of  pictures  taken  on  the  f.  S  115.  am  the  .  j 

;  possible  us©  fef  the  topog^pfeie'  .stwometer  for  relief  checking  "of  ’  j 
.j  the  photograaawiric  defeeminatloh  id  ada&aaible  on  oonastion  that:  .  j 
|  the  reason.  for  the  wrong  dwteradnaii.on  of  .©ns  of  the  picture  pairs  .  ,.j 
I  Is  determine.  '  'V.'..  ; 

!  :  In  order  to  deter mine  the  reasons  for  .acme'  msexpectedly  large  '  i 

!  ©valuation  deviations. ca  a  topographic  steroemseter, ' Engineer  d.  ......  . ,  [ 

I  Slsta  ^peated.tfe®  evaluation  of  ..some  of  the  picture,  pairs  by  using  j 
i  a  procedure  which  'checked  also  several  values  taken  o'vfer  tvm  the'. '  r,  | 
relative  and  'ftbcclAtc'criefl^tioa .record'  of  :d" universal machine^  j 
1)  The  elffiffiesi&s  for  mutual  orientation  war®  numerically.  'V.  j 
detomiaed  on  a  ste'reo-oomparstor  on'  the.  basis  of  the  measured  S 

vostleal  paraljajce®.-  Mt' , became,  apparent  that  several  valuo®  of  the  | 
j  *eel®  after  orientation  on  a  mlversal  machine  were  inccrrect-ly ' 
j  recorded.  j 

|  2)  The  lengths  of  the  photographic  base  linos  were  measured  j 

j  on  a  sterao-cemparstor*  cosToetsd  for  'the  longitudinal  angle  of  j 

|  inclination,  and  reduced  according  to  the  height  cf  .the  airplane  j 
.above  tfe©  point  of  departure,  the  wrong  calculation  of  the  photo-,  j 
|  gwipfeife'.'Waa.  lime .  f 30^;.  folues  d«t®nsin»d' with  the  .universal  method  '  ,;j 

•  9  -  v  . 
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therefore  necessary  U>  eoatlawe  K  of  aerial  topo~ 

•*S»£££  *&££& 

g»!*lc  ■»«“>■*•  „L_*.r!,MaiaUim  wMwdo,  “*«“l  ?el*  JL 

mMooaWUy  '»<>« ,!!S^K«.m«»‘  «id  *  ‘•U"™*ur;v  ®f 

&jR$ul&tion  lately |  .  ■  * {  <$-xm ftdlvs  b®o&u$o  It  lo 

eX,  toWW^o/iaMTf  ^o^tiies  £*e  care  is  taken  mm~ 

JiX  -lm-1,-23  Z  £L%m‘  tut  1. 

chseldng  U  *"«“?,  •“*°",£1^4  fc,  this  eaintry  ai». 

ife®  method  *M eh  'Will  ift  iX*  vKtiiree  ot  hi  &  quality,  taken  on 
for  it  on.  law  to  taw  “^-SJSSK  “g  frciocd ’.wtartor. 
goad  aerial  fil®,  &®  mllM  r*  "surveying  filo®  are  already 

lurking  oh  ^wrsal  ^  -^w  wiU 

M^ld^robly  better  .*tb,an  th  j  av%a  tV&lnini  of  w&lu&kot$  .who 

£4  to  ta  tatao  fk,S  "^‘SS.  In  turn,  thin 

would  have  to  »A  work  win  Wave  to  be  correctly  evalu-  : 

warns!!?  dependlM  special  wrK  aaj.  “•*  > . 

at«<i2“i.®»»  P*MJ*  ,  -  •  in  Ms  article  that :-tJ»,.t6p6gifi|Wo 

Engineer  Piehllk  ^erts  in  .  ^  mpB  ^  biased  by  , 

flcU  rrticlon  of  «■ 

laboratory  checks.  **^5**  L2J *  J^aHitode^valaeti**  of  a  - 

ieally  «eana  *  Sf  Sinfa  S  S^  of  kotogrametrie  apparatus  of  : 

4.  third  order*  /to,P”f  STSSS  tta  a»  Pbrt°- 

oloo  ccrUin  *"  a  foAta  .wlmU<*>.  Kilo,  if  ,  , 

graoMtric  i,\  „s*  originhl  aegrtiw.  «*•  _ 

anything,  nakes  it.w.r  «  _•  ^ @aa  :'on-eteree»eters  photographic 

suWoyed  en  «ut*>ml  .aidiMt.  on  ■  ■  lac@d 

F«p«r  cop)«  *”,f“rTJlu^r  thTcSv^L.  »U  the  diwdwv- 

gr«Mc  P*P« *f“>  • iff^Stiin  Mthod.  TS»  orionMtion  oT 
tag.es  knoan  to  tfee . cuU«reaii»»i?«*  carted  out  according  to 

pictures  on' a  atereoaeter  e^J^ft*^15#r^^jLftntgrapb,'  *h®  •positional 
data  obtained  f*e«  a®&Bureaent&  by  ' this  m4t©d  aM,  aa  far  aa 
'part  of  the  «a?  carnet  be  ^e-ked  /  tula  ^  large  only  restrict 
altitude  checking  is  concern**,  it  >*  '  Lwynaetric  height  defcenail*- 

iteelf  to  th®  lesa  accurate  aecond^ot  g  i  n  i '  m°m  a  Mp  and 

ation  of  indiTi<hml>^9^^idantified^po®^tic^  o/t0waift  (3 

1  on  e  atereoaeter.  jo  ^eoXct  reproductions  by  mma  of 

by  this  asethod  *hd  t-°  f-nd  in  d^ssions  (ebi**  l*  al^ys  a  definite 

weakness  of  phctograsametric  deteminatioa)  i  as  identified, 

2  th«  part,  of  tb.  rSCS’o »  .  V  dSrS^  , 

2T4?S?ffif  aS*SthW  .i«rti™  -  ^ bJ  C“M“ 
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lint,  interpolations  on  the  other .hand,  is  rather  unreliable  because 
the  Identification  of  the  points  is  not  well  assured.  Too  extensive 
checking  wi  th  a  sfc areometer  cannot  be  dons'.  This  mot hod  brings  to 
light  only  a  few  rough  errors  which  should  not  even,  appear  in  a 
c&reful  evaluation  on  a  universal  machine.  Since  the  original 
evaluation  was  berried  out"  on  a  machine  of*  the  first  order ,  walls 
the  stereoaster  is  a  machine  of .  the  third  order,  generally  Isas  . 
accurate,  it  may  happen  that  larger  deviations  appear  in  stereometer 
cheeking  of  elevations,  and  that  it.  then ''becomes  necessary  to  carry 
out  still  another  stereometer  evaluation  after  having  exchanged  the 
pictures  in  their  carriers,  and.  finally,  in  some  cases,  to  do  a  -new' 
evaluation 'on  a  siereo-planigraph,  -However,  just  because  the  same  . 
photograraaet ri c  bases  were  used  in  all  cases,  the  chock  thus  carried 
out  is  not  necessarily  reliable.  The  check  result®  of  the  USGK 
technical  inspection  did  not  at  first  confirm  to  the  fullest  extent 
the  originally  assumed  accuracy  of  elevation  determinations  by  means 
of  topographic  stereoaeters.  All  in  ell,  one  can,  however,  agree ^ 
with  the  opinion,  that  the  elevation  determination  of  well-identified 
points  in  unforested  territory  can  be  dons  with  &  median  error  in- 
the  horizontal  paralex  of  T  0.025  ms,  For  the  given  ease  this  mesne 
sn  accuracy  of  elevation  determinations  of  well  identified  points 
of  -4‘  x  j»„  However,  work  with  a  star® waster  demands  a  good  and  well 
tr^ned  'worker.  'In  Bratislava,  another  pbotc^rammetrle  apparatus. 

(a  efcereotop)  proved  to 'fee  better  than  a  •  stereometer  when  used  for 
eiadlan  purposes.  Some  institutes  'have  used  the  stereometer  to  a 
limited  extent  only,  while  other  institutes  or  phetograametric  units 
do  not  use  the  .stereometer  for  these  purposes  and  don’t  even-  intend 
to  introduce  its  use,'  Keeping  extensive  and  costly  topographic 
field  checks  to  a  minimum  is  necessary,  however,  and  the  best  way 
to  achieve  this  will  be  an  improved  evaluation  on  universal  machines 
as  well  as  good  selection  and  training  of  ..evaluators  before  they 
begin  to  work  on  their  own.  .Convenient,  and  at  the  same  time  simple 
checks  will  have  to  be'  worked  out  for. the  universal  machine  evalt** 
at ion  of  every  picture  pair  in  order  'to  reduce  to  s  minimum  the 
often  still  necessary  topographic  field  revision.' •■■■Experience  to' 
date,  however,  seems . to-  indicate  that  an  adequate  topographic  field 
revision  is  sometimes  unavoidable • 


Signed i  Prof.  Engineer  Dr.  *J.  KXoboucek 
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